word count: 295 (with subheadings) Manuscript body ward count: 2586 Abstract 2 Background 3 Cholera affects 1.3-4 million people globally and causes 21000-143,000 deaths 4 annually. Nairobi County in Kenya reported cholera cases since April 2017. We investigated to 5 identify associated factors and institute control measures. 6 Methods 7
Introduction
was defined as acute onset of watery diarrhoea of at least >3 stools/24hours with or without 105 vomiting in a person ≥2 years, admitted in Kenyatta National Hospital as from July 1 st , 2017. A 106 confirmed case was culture positive. 107 Controls were defined as absence of diarrhoea in the preceding 30 days in any randomly 108 selected person of the same age group as a particular case and came from the same Nairobi Sub-109 counties as cases. We administered verbal screening for symptom and admission questions to 110 any control prior to enrolment into the study. Assumptions 115 We made the following assumptions while calculating the sample size for the study:
116
Power 80%, 21.6% prevalence of exposure for hand washing before meals among controls [15] 117 to detect a least an exposure odds ratio of 3.0, desired two-sided confidence intervals of 95% 118 and a case: control ratio of 1:2. A minimum sample size of 132 (44 cases and 88 controls) was 119 calculated using the Fleiss method [16] . 
Selection of cases 122
Cases appearing in the consolidated KNH line list since July 1 st , 2017 and still admitted 123 in the hospital were eligible for inclusion in the study. The admission register in cholera 124 treatment ward served as the sampling frame. We used simple random sampling to select the 125 cases, and administered a structured questionnaire through face to face interview. Verbal 126 consent was sought from the cases and legal guardians in case of a minor. 
Selection of Controls

130
For each case we selected two population controls, distributed into five sub-counties.
On risk factor analysis, using untreated water and taking meals in public eating places 234 were noted as important exposures associated with being a case in the outbreak. Since the 235 epicentre of this outbreak was from informal settlements in the city, contaminated water as well 236 as unhygienic eating places, especially serving casual labourers in the adjacent industries were 237 likely avenues for disease transmission. The affected sub counties boarder the Nairobi city 238 industrial complex, where many young men work as casual labourers and eat from food 239 vendors, a recognized ecological risk factor for the disease [24] . Majority of the residents were 240 getting water that is illegally piped in unhygienic environment, especially in open sewer 241 trenches. Failure to undertake domestic treatment of this water before use is therefore a major 242 point of exposure to many waterborne diseases.
243
The water sampled from the city water company at holding reservoirs and distribution 244 networks had adequate residual chlorination and conduction levels. Therefore contamination of 245 the four samples likely occurred downstream during transmission to households. This could be 246 caused by illegal connections into the distribution network. Contaminated water is the main 247 vehicle of cholera transmission worldwide and offers opportunities for disease control [25] . 248 We found several gaps in response to the outbreak. First, the initial cases were not fully 249 investigated till the peaks in June and July occurred; this was a lost opportunity since promptly 250 investigating and instituting control measures reduces extent, scope and possibility of 251 propagation of outbreaks [26] . No cholera treatment centres (CTCs) were set up in the affected 252 Sub-counties; patients had to be ferried to the referral facility likely aiding disease transmission.
253
The best practice would have been to treat cholera at the sites of the outbreak. The nurses' strike 254 reduced the effectiveness of the response, and likely contributed to the protracted course of the 255 outbreak. Provision of water to most informal settlements in Nairobi is inadequate; water 256 vendors and illegal connections fill in the gap but expose residents to unpotable water for 257 human consumption.
Cholera control and prevention can be achieved in various ways. Of these, water, 259 sanitation and hygiene improvement are the most effective, with water treatment preventing up 260 to 90% of water borne diseases [27] . Cholera vaccination has only been effective in outbreak 261 situations when offered together with provision of safe water and improving environmental 262 hygiene [28] . Primary prevention in form of sanitizing the environment and provision of safe 263 water are also effective against cholera and other water and food borne diseases.
264
Our investigation had limitations. The sampling of the water was not random, as advised 265 by the WHO [29] therefore may not be representative to the water in use in the settlements from 266 which the cases and controls came from. We also did not manage to tests the water samples for 267 Cholerae vibrio, nor did we associate the contaminated water samples with the exact origin of 268 the cases. Conclusion 280 We confirmed that this cholera outbreak, with epicentres in several informal settlements 281 in Nairobi, was associated with taking untreated water and eating meals at public eating places. settlements, in adequate amounts, throughout the year. 
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